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Abstract 
High Temp PEM fuel cell technology is very well suited for technology CHP applications. The operating 
temperature is high enough for the integrated system with a matching reformer to produce high value 
heat, that can be used for district heating and hot water production. At the same time the high temperature 
polymer membranes, when operating in the range 160 to 200 degrees C, are very forgiving regarding CO 
content in the reformate, end this fact makes it possible to design and build a much simpler and cheaper 
reformer than I the cast for a conventional low temp PEM fuel cell system. However, until now very few 
robust designs have seen daylight, and the power density of HT PEM fuel cells has been very low. 
Metacon has developed a novel design, made to provide very high reliability and long life, at the same 
time as giving high power density. This novel design is founded in the understanding of the real operating 
conditions of such a fuel cell. It is easy to see that the conditions of a HT PEM fuel cell are very similar to 
those of an engine for a modern personal car: The temperature is cycled between ambient temperature and 
around 200 deg C, there are also pressure changes and stresses due to thermal expansion and temperature 
gradients during start- up and stop. The design developed and patented by Metacon is taking full 
consequences of these facts. The internal stack cooling is based on pressurized casing, high speed air 
circulation, and the external cooling uses circulating water, exactly as in a modern diesel engine. 
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1. Introduction 
10 years ago we was building production lines to produce bipolar plates for the worlds fuel cell 
industry. We were all expecting multimillion fuel cells to be produced for cars, camaras, laptops, homes, 
fork lifts, and you name it. 
5 years ago we realized that there was no hydrogen available in the supermarkets, and we decided to 
develop fuel cell energy systems for stored solar energy, which means primarily for biogas, and last year 
we launched our new company Metacon AB in Karlskoga, Sweden. 
Now, the year 2012, my laptop still has an inadequate battery 
Was the hydrogen and fuel cell society just an illusion, or is there anything we can do? 
Let us take a look… 
2. The promising and necessary fuel cell market  
For the general wellbeing and survival of mankind on this earth, better ways to produce the energy we 
need has to be introduced. The global warming, the pollution of the atmosphere and the waste mountains 
are forcing us to reduce the dirty and destructive methods rapidly, and to introduce climate smart systems. 
We have identified technologies, ideas, components and system parts that can be combined to form 
excellent fuel cell energy systems, well suited for conversion of Methane and other bio fuels to heat and 
power. We found that one of the most urgent application, with the largest market, is fuel cells for biogas.  
Most reformer/fuel cell systems for natural gas are not suitable or do not even function on biogas, since 
biogas is typically diluted by 30 – 50 % CO2, and after reforming the fuel is not good enough for a fuel 
cell. And if a conventional PEM fuel cell is used, the outgoing heat energy is of too low temperature to be 
effectively used for housing and district heating. 
By combining the very compact and efficient Heat Integrated Wall Reactor reformer with High 
Temperature PEM fuel cell technology and optimizing heat and power management, the result is a system 
with a high performance, and it can be built at a reasonable cost. 
3. Fuel Cell improvements needed for commercialization 
The fuel cell design needed for stationary industrial and commercially viable energy systems must 
show considerably better performance, durability and maintainability than most fuel cells do today, at a 
much lower cost. In this presentation we will discuss how this can be achieved. 
The main areas where improvements have to be made are: 
xPower density is too low 
xCost of the key components is too high 
xLife Cycle cost has to be brought down to an acceptable level 
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Fig 1. Low Temp fuel cell for reformate from reformate from biogas 
4. Hybrid Cooled Metal Stack Technology for HT PEM fuel cells for Combined Heat and Power 
Metacon has defined a fuel cell concept, specifically aiming at being used together with a reformer for 
biogas and other biofuels, with the full potential to be used for industrial and commercial production of 
heat, electric power and clean CO2 for the growing life on earth. 
The main design criteria for the fuel cell stack have been: 
x It must be mechanically very strong, and stable over a wide temperature range 
x It must be able to perform quick start- up and safe shut- down 
xHeat and temperature control must be fast, accurate and safe 
xThermal and electrical losses must be lower than today´s design 
xMechanical design must be compact, modular and easy to maintain and replace 
Based on these requirements and design criteria, the fuel cell stack design has been established and 
patent applications filed. Many details will not be further disclosed, but a few of the most important 
features are: 
xThe bipolar plates must be metal 
xMembrane, catalyst, GDL, and the whole ME assembly needs improvement 
xThe stack assembly has to be a closed, mechanically very strong, modular block 
xMaintenance and recycling of material and catalysts has to be considered 
The design and material selection takes into consideration the tough temperature cycling stresses. 
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5. Design
When considering the above mentioned criteria and requirements, and also the environmental 
requirements for field applications in harsh climate, one of our designs looks like this. 
Fig 2. Fuel cell design for test 
6. Remaining work and development potential 
Until now it has been difficult to produce and commercialize fuel cell systems because many special 
components needed are not yet in volume production at reasonable prices. The energy systems now in 
progress for commercialization by Metacon is the result of extensive development and verification wok 
by a very qualified team of specialist companies and scientists, with the common target to bring good 
reformer/fuel cell energy systems to the market. 
It is our definite opinion that all needed technologies, designs and components exist in shape and form 
certainly good enough for the start of commercialization and volume production of fuel cell systems for 
stationary applications. 
However, refinement of designs, improvements of technologies and cost reduction measures will be 
needed for a long time, and we welcome interested specialists and partners to work with us on creating 
the best energy system solutions for a sustainable society. 
